+ cells were sorted from FL HPC-OP9-DL1 cocultures on day 13 or 14 and cultured with 0, 0.1, and 1.0 µg/mL of plate bound anti-CD3ε (clone 145-2C11) in OP9 medium supplemented with 1 U/mL IL-2. For analysis of cell division, sorted cells were labeled with 10 µM carboxyfluorescein diacetate succinimidyl ester (CFSE, Molecular Probes, Eugene, OR) at ≤10 6 cells/mL of PBS-0.1% BSA for 10 min at 37°C. Cells were washed three times with OP9 medium prior to stimulation. Cell division of CFSE-labeled cells was measured by flow cytometry. For analysis of IFNγ production, cells were treated with GolgiStop 5 hr prior to intracellular staining according to the manufacture's protocol (BD Biosciences). In both cases, stimulated and unstimulated cells were analyzed after 48 hr of culture. Intracellular staining with PE-anti-IFNγ (BD Biosciences) was carried out with the Cytofix/Cytoperm Kit (BD Biosciences) according to the manufacture's protocol.
Retroviral Gene Transfer
Retroviral constructs were generated by subcloning C1.21, DNT40 (Azuara et al., 1998), and KN6 (Ito et al., 1989) hybridoma cDNAs for TCRγ into MigR-1 and TCRδ into MIY retroviral vectors, permitting the bicistronic expression of the given genes and GFP or YFP, respectively. Construction of the MIG-TCRβ vector has been previously described (Ciofani et al., 2004) . Stable retrovirus-producing cell lines were generated from GP+E.86 packaging cells, and FL-OP9-DL1 culture-derived Rag2 −/− DN cells were generated and transduced by overnight coculture with GP+E.86 cells as described (Ciofani et al., 2004) . For cotransduction with GFP-and YFP-expressing vectors, equal numbers of the corresponding GP+E.86 packaging cells were mixed and plated 24 hr prior to coculture with Rag2 −/− DN cells.
Precursor Frequency Analysis
The following replicates (Table 1) The following replicates (Table 2) 
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